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(54) COLOR-DISCRIMINATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and precisely 
discriminate the colors of colored image data. 
SOLUTION: Colors of respective pixel positions of 
colored image data fetched by dividing into color 
components of R, G, B by a CCD 23 are discriminated 
by a color^discriminating part 255 in an image- 
processing part 25 and replaced to image data (preset 
data) with colors corresponding to a discrimination 
result in a color-replacing part 258. Pieces of image 
data Xr, Xg, Xb of the color components R, G, B are 
converted into quadratic or higher order normalized 
data xi(=Xik/(Xrk+Xgk+Xbk)) (i=r, g, b. k. 2) in a 
normalization calculating circuit 255a and the colors 
are discriminated, based on a coordinate position of 
the normalized data (xb, xg) in an xb-xg plane in a 
color- discriminating part 255d. The colors are easily 
and precisely discriminated the use of the quadratic 
or higher order normalized data so that the deviation 
of the color components are emphasized. 
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* ^ *<De5*lJSiI€r^gJi.-3jEfiSiK 
C^^IS] CCD2 3-CR. G. B©efiS^3-(C:9-ti 

2 5 8r^©«SiJjS*{CIoD/cfe<Diiililx-f (^Jst>t9: 

jesn/c'T-^') {cgfe^ns, r. g. B©a^;9-<D 

m^f~^Xr, Xq, Xb{JiE*S{bj|imilS82 5 5 a-C 
2y:W±©jEJI{k7'-3»xi ( = Xi''/ (XH' + Xcf + 
Xb' ) ) ( i = r . g . b . k ^ 2 ) tC^glSn, fe*iJ 
SijaJ2 5 5 d-Cxb-XQ¥ffi(C*iW-5iBM{bf'-3' (x 
b. xq) <DffiS<Sg«:S-3t>Te*TOi?fbnS. felS 

C itcj: 0fe*lJSlJ^:SMS.•^iE^t«:^f^S4: L/C. 



1 1 

1 






i 

1 


B 

i 





f! 

3: 



K 

:| 

mm 



>-ai 

IT 



(2) 

1 

CfS*3a 1 ] «i5[CDfe^55-f='- if X Ci) { i = 1 . 
2 . - n ) r^fiKS nSia«E©e*iPJS!JT-S.fe*iJgiJ^g 

x(i) = X(i)''/{X(1)' + X(2)'+ - X(n)''} (k S: 
2) 

[s»*^2] iS*«itEt8©feWS"JiSSf2:*jt,^r. ± lo 

[0 00 1} 

rR^'T- i» {C^il L/ Tlx "3 ii* ntrt* SB® CDfe?r^|g 
[00023 

«f^^6 - 1 0 5 0 9 i-^ii«(c», isffe^^fiX-r* 

Wi. »ro^feRS;»7*-^Xr. Xp. Xb=&xi = Xi 
/ (Xr+Xq+Xb) (i = r. g. b ) ©vS^SifCj; 
OiE«{fcf=-^<i:L//cf^. 03 GKlTnf J:^>iC. iE^fb 
f'-ifxr. xci<OsSP<Z>xr-xg¥® 

[00033 30 

». H«S*^-rSaS, Jii^ WCDSfe(S53-7=-tS?Xr. 
Xp. Xb(D?g^J:b^{Cffi^-rS-^>:©iE^fk7'-5'x 
r. xq. xb{CKeSl/r(<»SC!>-C. #ej£5}'7=- i^Cfg 

x r-x q3pffi©*S^afeS ( X r= X q= 1 / 3 ©&g> 

[0004] *^Hj». ±ia^gi(cmi?>T%: S4a/c*>© 40 
[0005] 

[PS*^j^-rS?cto©^S] :$:^m\t. 1®3a©feR£^ 

T=-^fXc-i) ( i = 1 . 2, • -n) -c^figsnaB^ta© 

ta&fiS^© jEMfb?"- ^ X Ci)*SaiT 5«»^^I8 i . 
±fBiE*l^bf"" ^ X (i)*fflt,»-C±IBHm©fe€:*iJS"J-r 
€>gs*lJSiJ#®i*ti^fc*)©T*a (f»*^l ) . 
xC1) = X(1)*/{X(l)' + X(2)'+ - XCn)'"} (kS so 



1 1 - 1 1 0 5 5 0 

2 

2) 

±te«fiS«:J:ta«. 1®®©fefS^r-5'X(i) ( i = 

1. 2. -n) ■vmfs.^*ii>mmt. ^^m^r-dtx 

(13*5 x (i) = X CD" /{X CD' + X C2)'' + - X Cn)' } < k 

^2> ©a^«cj;»)iEa{bf=-^xcDtc^$n 
-5. -rntfc-fe. §fe«5^f'-^»xcD©k;x©s^fiix 
(D'tc-:3t,»■rIE^a^b*l^f^:>n■^.. ^-ut^ cwjEji^bT' 

- -Sf x CiJ^rffll-^-re^iI^Wftoiia. 
[0 00 6} iEa-fbT^-tSfxCDl*. ^^fi-^-^X 
(-i)© k;J:©1S^fiiX (i)' {C-:3tiriE*Sfb4tf o fc fc© 
®^*«R!trS©fi£»©fflM*S3fiiB3ti. 
-&©p^S©!|#®8<J'?cfei*fi£5}'ASB^ffi C*a{Cj:»3 
iii#©ft*iJ5iJ%^fioiEiSK^f ^ c <fc*it?#a. 

[ 0 0 0 7 } * ft:. *#6Hj«. ±s^^mnmmc*5<.^ 

T, ±fB-&Rfe»f'-f «:s55. ifi^, W©fea:»-?--3«<i;L 
fch<D-C$>i> (f»*«2) . 

[0008] ±fS«(S{CJ;n«, m, ^(DBm^f 

-iixr. Xq. xbvmfs.sti?>mmti. sfefiK^S'f'- 

5fXr. Xq. Xb*Sxi = Xi'/'{Xr' + Xq* +Xb'' } < i 
= r, g, b, k^2) ©«»S;KJ:«3iEM{b7^-:J'x 
r. xq, xWC^gS^n. C©jESI{bf^-5' X r. xq. 
xb^:^l>■CfeflISII*^^f*>t^■5. mtfiEMfbf'-.if x 
M. xb*fflt,K xr-xq-xb^S{C*}tf Sxq-Xb¥ffiF*3 

©fig (xq. xb) <DmmLmipf^m»<D^mm-iim*:>ti 

■5, xb-xr¥®X«xr-xq¥EK:*JW-5ffiS 
<xb. xr) Xtt (xr, xq) ©fiig*>^ili«i©fe*lJ3lJ 

(0009} 

[ 0 0 1 0 } H Hi. *^?a(c«6afeWJ$|g4<iAft: 

[0 0 1 1 } leiaccfcl^r. •7=i^^f-'l'*y-5' U*. MB 
©BgcfiitK: X- A L/ > X*> S U- > X 2 dSBSia S 

ffiiJS-refc8f)©fi3^;Sg4<tS3tS5i*iBB5ft$n. 

©ia(c*s^ft©»s*s«^-r a tciboisn^. 3 *ws s 
nrc>«.. s/c. a^(£^4©£fij{C7T-<>d<'-jsf^i: 

[0012} S3^«4{3:. l!ft^t*fC3tOt:3S?1-3fe*MI^ 
-r-SSST**). S^fe^Stt, c©3S;{1-3fe©1!S:?<!^*i?,© 

[00 13] 7'5^5fJl'*^-7l©fI!JWC»>'N-F7^-fX 
ftl- K 1 0 (felT. HD*- K 1 0 iBSfS?-r*. ) *5 

AP7©±gp«CHD*-F 1 0*'f>>xi' }-iri,tcli><0 



(3) 

3 

CO 0 1 4] h-rsjs^. ti- 

7 l^^^SlOil-L. HD;<7-F 1 0*iSI«fBl*fe'&7''J> 
iKcc<DHD*-K 1 0 4^3»Lr-?"y> hr-i? h-r<2. 

[0015] ^j:*J. f=i^^r;U;*7y 7 1 CCS C S I 'J'-^ 

C 0 0 1 6 ] 2|s|^iScD?^^-C»ia«tf'-5'©iBlS 
Si(*<bLt:PCMC I AJ»»5(D.'^-Kr-f K=& 

afe©-c*n«. ^■=e'>i/7-K-?=5-7^-f ^^i? (MD) 
[0 0 1 7 3 7=i^d»;i'*^-7 KDWffifcii, ia2fc^-r 

5^ 1 1 *5|9:Ct n. BS**tC :? r -Y > if~mfsm 1 2 *J 20 
[0018] Mfc, f'v'iril/*^ ^ 1 ©WB^JSgSBK:. 

*- F^Mx-< y^i6. ^MmmsmTjiS^ 1 7 . sii 

2 0d5^l:f*=>nr(,»S. 

C 0 0 1 9 ] -7 ^ h !i<- KCCS3&^nfcj!:^^'0«i5: i* 

oi,>-ciia^©^SJSii©J: ^ Aj:fi53?ttoiSi>iiigJ: (3 30 
fc*^*s?91lffet»?Rtt©Jlfl,»®M75Sil^3*aSo feffl 
iE;< -Y 5^ 1 3 it. C<Oi:^tj:m§m^K.y(tLX:SC^. 
*aia^©ifia[4HaiK{cf S i i ^b(c. •s^wii^iitc-r 
s^s©ia^ii*fg^-rsfcto©;^ -Y 
c 0 0 2 0 ] c(omi^!im-c\t. -Y F F^caa 
*. Wt. II^©I»«JH©*7 — 

i|ig*(CJ5& C fc^^WC& $ n/£:ff«©fe*Sil 0 #W S jtliBI 

nft:e©iii«t7=-i>rggsT-2.*/ia) Wf^ns, 
[0 02 1 ] feffliE;^'f 5^ 1 3*i^>-c*nt3:. «i5 

- KCCS*.n/t:J!:^^©iBl3^*tf'5}SK*- 50 



l^lf ¥ 1 1 - 1 1 0 5 5 0 
4 

rK + ,^>F*-Fj i-rSi. feliiE>; ?^ 1 3 
\ty—?)\,^~ F i F + ^ > > F F <t *W«|^T 
5=- iSc Trills. 

[0 02 2 1 >'-YXfgiE;^-<-:'9^ 1 453:. F + *-^>F 
•=6- FK:teWS±lBH1^iiK*jt,>T> »«Jiii#©S:^ 
IPCcy-r b-CI%*Lfcflia*{iSiE-r^teab©x -Y y 
5=-C*So >'-YX<8iEX-Y 1 4?r3^>{CTS<!:, ft 

^-YX^iEX-Yf 9^1 4{iF + :»^> F*-F-CS 
t|-r.Sfc», feffiiEX -f 5^ 1 3*Sa^7(C:*-3r(,»S <!: 

*!M©ji^jttt«im3n-s.. 

CO 02 3 ] tSeiftSX-r -^5^ 1 5». F + *^>F* 

- F©iS1S!mcc*j(,if. m«i^©*i>.>S:^^i«S© 

W<0\m.^m:WlMt -5 4> ©T? * S . ^ 
1 5 -ClftjeS nfcigtt1t$8«> F + *>>F*- F©ffl 

tfeA!ia©fe*ijs«k:*jw ^mmmm^ww-^ow^iK^- c 

^> F*- F«c*jl,»-C8ltg-rSfc*. fe*iiEXW'-^3=-l 
336i*>'K:fto-Ct,>a<!:#{C?illS!9:SX.Y yfl5^:t 

>(cb-c*>. :ss:^©?ss©<iiE*!iffi©*i^jKWifem3n 

C 0 0 2 4 1 FaH;^ -Y ^K«i5*4f 
U*- F ifeiNgiJ©Pg©*iJ8i|fe©S®*tf ^feS^- 
Fi^W^SlS-^S*!©-?*^. feS^^-F«> fern 
* (!t:'7-Y F5l<-F±K:^>-5— ^V-Cf'^^S^lfc^^^- 
zf-:;?^^) «:SI^{Cjf^LT±^©fe*IJStJ^ffiRO'feil 

^ias^<£ffl3n*fe©iij*ft7"-f ^s-rsM 

:>g»©^!istcfijfli 3 ns . 
C 0 0 2 5 ] *^©?eSS-Ctt. Bl 3 cc;^-r <l: ^ {c> 
»S*. W. ^. igt©4-o©fe{c-3(,i-CSlS-r5C<i:*5-C& 
% J: '^dctji-oX fifor, -t-F^Mx-Yif?^! 6 
7&1 ragjiij ccfg:^3n-ci,iSi. sS^. fe. igi©4 

li-rsc<h*J-r#. *-f^hx>^»5^i 6*1 rm^j 

[0 02 63 fe^fii^S^as 1 7 ». &g||i©rt^-^ 
•5, feSfiifil^ia^SlS 1 7«, fe^^- F{CteC>T 

i^-r'><te©si)?*tf'>/cii!)©S7j^^<tC/-c, * 



(4) 

5 

tctei,»r, fsSj , rwj , rsj mi <om^ 
[0 02 7] ±gB^c>'^•-«7^ 1 7 1 *5'W3n-ct,»se 

©fe^ij^i»> 1 8^wrm<ic. 7 1 « r^st 

t^\PHa^WiL. :&m<D^miR4( 
{tyi8 ^^rmdc. ^a--^ 1 7 i w m'-^^*-^— 

[0 02 8] tit. feSS*lH©Oep^^ 1 7 1 T'fflSn 

rj:^ic. cfi*8B{Cfe7'-d»aXiiffiH«:^Tfi!'2 Ids^ 
^jtSn, C©1*2 lrt©-^©MiiSiy±K:©m2ls:2 2*J 

afos^ftiaAi^fton-s. as®*- F-cotifi-c(i. 30 

•e©<^N^©fe (BI4©fiai-riJ3^) ?;^{i£TaR. G, B 

©■fe^s^© f^- i c n e. ©■r- r ^ 5 nfc 
•;{ciHts$n*) . 

[0 029] feffiffl1fB». a»iE*- FJCteW^feflJSlJ 

&o'fe'r-$iB^©j!as«c*ji,>-r> * 

7 3-c roNj *JH*nrt>^fe«. i^snsci?: 
mL. roFF J *JH*n-rt»sfe»^sti)&:(,ici 40 

[0 0 3 0 ] feffiffl<ffl©ON/OFFt9:^5i. fe^lSb-* 
-H(C*$t»r. fej§|;!^^f> 1 8(Cj:Dfe*@!RL?c 

SL, h!j<if>2 0'&»fti/-c?f*3ns. fefi^fflisa© 

OEP*^ 1 7 3 ©fig«. h7Ki'>2 0 4J¥-r»K: 
ONiOFFijftiJJllKWO^fcD, :i— OEP 
^^173 ©a^fiiB=&a!fe AS 6 -fe •i' h 4< > 2 0 ?r8l 
ff-r S C <!:rfe©fieffl/=PfiM*i95£-rS C t^i-Clf 
So 30 



!t$l§¥ 1 1 - 1 1 0 5 5 0 
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[0 03 1] f'7*;Wh!K5?>2 0«> feSSiLiTcfe* 

>2 0*ff-ri. OEr^^i^l7 2© 
[003 2] 05tt> :i^mmi>C%?,7'i>ii)Vi}^^<D¥. 

+ * ^ > h K{c*i^■t•5ls^iii^©^^^li^s!lSl{cK■r -s 

■:fO'j ^miSM-cs>^. |5ii2ifc*5i,ir> Ell. ia2{C7n 
L/cg|5tt«t|5-©Sqt^iC«|S]-#^?:#b-C(,»-S. * 
yt. aiS§|}2 3(3:. }gg*U>X2{C4:0a^S^-?-©»t^ 

CDiti^. ) ©igI6*Sl]ffll-r-5CCDIStt»lJ®lil85<!: 

xffi^s. u -^;ba9^^©Bif5g©m-^J!ia*tf ^ r :^ a 4/ 
M-^*!MiPiss*s^* n-ri, ^ 

[0 03 3] CCD*'5-i';T-fe>-9-(3:, W^W^m 
=£R. G. B©efiS;»©iii«Sf=-3?K:^IItL-Cta;>3TS 
4)©-Cib«3. m^xl;T^^>t^. 3tg^x';T-fe>-9- 

©t>-rn-c*o-rfc<t:c^. flg^fegi52 3«. *>7©a]K 

m (V* 5«;^e- F) (ca-:J#CCD©«Kli6flP 
mmS^3 4*>P>©»3fcra*Sfi^{CS-^#C C D©iI3lc 

7!pe.^*ffl3n> r-^-ai/ff^sasiiiK-cff^©fi^«!i 
ffi*stTbtiA:f^> A/Da:ass2 4*/M'riii«iama5 
2 BKS^a^ns. 

[0034] A/D^gm2 4 BflltSg|52 3 d^t.^A'ta 

^L'©iii'Si^# (OT. Si^f'-^rtt^^. ) K^-TS 
*>©-c&S= 

[003 5] iii«S!iaSB2 5». A/D^«S2 43!pP. 

F/^^^;^, rm]E. ->:c-7=^^>yi«iE^©Bif5c 
©H^ifaka^SfeL. F=^c^> F*- Ftc*it,»-cii^a 

D*-Fi 0{i:m^-rsfc©r*s„ 

[0 03 6] HD*-Fi o«. imm^'^miiikt?>m 

[0037 ] RAM (Random Access Memory) 2 7 ». 
flWg|53 4 *i}lij^fel2lik-5-©f6©tSft6{CBa-r SMS* 
tf ^ /(:«?>© ^^'jf* -5. ROM (Read Only Memory) 

2 8 «v ffiMgfilI©$^l^SIK:i^^>^^c•?- ^pKm:fu 



7 

C 0 0 3 8 } SiJgBSn 2 9 tS3l£,^ 4 SC^S^tSS 

[003 9] m^^jEmitmw^s i «, fei^^- f 

Jl/^rXr, Xg. XbtL. sEMiti'-i'^xr, xq. xb 
tr?>t. xr^Xr"/ (Xr' + Xq' + Xtf) . xq=X 
rf/ (Xr' + Xq' + Xtf) . xb=Xb'/ (Xr' + Xq" 
+ Xb') -CgLtilSn. xb-xq^pHKteWSjE^l^b'T- 

1 0 0 4 0 } wiMnsEmitmn^s i «. e^*- k 

-4?*affi-rS. £:©ffittl«fl:S«. a4{C*5l,»-C, «S2 
1 F«3©3S©fem*:J£:ta^T if ^tttflT S t> © 

t?A€>, ^tr. t9:3£aiEji'(i:?ii»SB3 1 jawsn 

/tfem*©Iiltfe7'- ^ ^m<,>X 2 ^>:©jE*i^fc-r- ^r*?!! 
StfS. C©?Smi|g||«. $iHEIg|J3 4*/|-L-CRAM2 

[004 1 ] ^mmmmMnsna 2it. ±aL.fcxb-x 

q5p®K4isl:f -2)iEa{t7==- ^©J^«{4S(c J: 0 ^mm^ 

b-x q^BCCfeCt SiE«<fc7=- ifOffi^^iSCC J: -Sfefl 
8iJ-C». xb-XQ¥ffi?r», iBi. ©. *©4o©fe^iS 

tc^j-suL, iEJi{bf=^-4»®ffimg*iiJm©a^JScc 

xb-xq3Fffi*». m. m. 9S^©4o©feMliK^ 

sif-rs/£Jii)©i^w^€:iKgfrst©r*5. cG^m^m 

C0 04 2] $lj®ai3 4«, •fi^i'JV^j't^ lO^M^n 

Snrt^S. *ir(a)aiJ3 4«> »{Sag|52 3©|gS6?:»b 
rM5f#56®?:}i®L/. iiitSi!Lffig|52 5©|g8li€:*iJiaiU 
■cJiit®<^{CBrf ^©iii»tea*SS-r tthic. * - K IB 
S{i#im2 6©|gSb'&mL/riii^mf£©}3{^Bil^'S: 
HD*- FCCfg^-r-S, 

[0043]ia6JJ. lii^il!iiMaJ2 5©F + *^>h* 
- FtcfcW-Siiifi^ijaS (feffliEMil) Ccpgf -S^a 
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[0 044] iiHftA!iaa52 5K«. F + *^>F*-F 
CC*iWSa«jBtD«*tf ^?cJt>©|51gg:?'o -J d'i LT. 
SilR^* >; 2 5 1, SI y^xm^Siz 5 2 , T»^IS 

5 3 . T#tti9:5eg52 5 4 . fe*imaj2 5 

5 . MMilgffliESB 2 5 6. S2 ^ XM^^ 2 5 7 Rt>' 
feg^S|J2 5 ssfts^snri^s. 

[0 04 5 ] F + *y>F^- F{CfcCJ-C«. mTiCffi 
•r J: 5 K . iSI^^&agB 2 5 JCA*K $ tifciBfiiT'- f 

A) . ^mmitmomt^^-'^ (r. g. B©ii^f=- 

f ) ©2yc©3S^p{COt,^riEmf=-'5'*«{'PfiE3ti 

(iaiSB) . c ©iE*^jtf'-a'*mt»-rfe*i)3ij*itf t)n 

-btc. M&«i^©iii®r-f©5-^. W^a«:«feS*a 

20 [0 046] liilSy*';2 5 IB. A/D^^24*i 
6A:t>snsR. G. B©SfefiS;»©ia^^f'-f «r-9$ 

WK:iat8t-r5*5©-c*s. mi y^xm^^25 2\t. 

<l©iii«f'- i« <!: ©¥J^fii{cg|^-r •& c i (c J: o rii^S 
j<-e>;2 5 lCCA^3nA:Silfe7*-4f©-'-YX«:ffij«-r 
5fc©-C*S. 

[0 047] TfteS««U?SStSIJ2 5 3». MWif-fO 

j^4W5t©su^;u7'-d»{c^gs-rs«>©-c*.5. -rsc 

(-=•5. ) ©ti^. laSJC^fi^tC. J^-^-Y F!}<-F3 
5©:K- Fa5»3 5 1 ©iiifR*-»«:d < U. S:^^ 

3 5 2©iii®*ma< -rsfcc-cis, Ta^«bai# 

gP2 5 3B. T#t4S:^2 5 4*>6A:'334i4r«ftt 

[0048] r'f^m.^^ 2 5 4 «, TiftM«b^© 
fc*©r#tt*a:S-r-S.4>©-c*S, r^^^25 
40 4«. A:^)Snirc:iii^f'-i»©t;^ Fty^A^rfPfiSL. 

«. ^r;-^ F!i?-Fa^#©ftS«W«ct;^ F^^A-c 
c©J:^!ar:!a:^{Sr«. — fl9:(c:*:/jN2 -3©iJj 
Ul. U2*s^i;s. ?g«J|lK*i;SA#t»ajU l«. 
il<-FSP:»-3 5 ItCtB^L/, BtMJ^CC^DS/h^l^lljU 
2B. 3S:^SP^*3 5 2©^ffil^c*?:-f0fl^«:tBau-CI,» 
S. -^-Ur. AtOlIlU 1 <t/Jv3tsLUU2 t©SOSiJ» 
R«. 4^- FS|J^3 5 1 ©ff4T,^:Jt^S|5^^3 5 2 ©fe© 
^c>^t»(3:|g©m»:S:^-t'iajl^©S15^}'-c*S. 
50 [0 04 9] r1#ttS:>£SP2 5 4B. mtf:^#i.>ajU 
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8 tr-> hT^-^<Dii^cDr!|#'l4r. b-^;l/r2 5 5j 

[0 0 5 0] Sfor. r^mLmss^zbA^mm^tifc 

yf>- FSP5>3 5 1 omf^^ - ^ ^m^^(>c ^ - '^ttC^ 

[0 05 1 ] fe*iJSiJSP2 5 5«. &®5R{4M<Da*flj5iJ 

/csi)(DIiI«<b LriE«{bSJSLlplgS2 5 5a, »SS»[a 
B82 5 5 b . Ji5tf;iS!^[HlES2 5 5 cROfeWIHKS 5 
5d^WLt:c^5. 

[0 052] R. G. B(D&&^(Dm^r-^^m^>fc 

^m^wmtLxiit. nm^Q -105091 ^^mc 

7n$n^J;^>K:, 3<l©fefi£^J(Drt. 2^lcDfefi5t^>*iS 

tZ^t^l'^XOlEmitr-^. R. G. BCD 

r=Xr/ (Xr+Xg+Xb) . xg=Xq/ (Xr+Xq+ 
Xb) . xb=Xb/ (Xr+Xq4-Xb) ^mL=>raWJ^ 

n^(D(fCMhX; ^mmonrnM. 2'.x<Dmmmftc-:>i> 

X<0]mit7'-^x^ = X'i'/ (Xr' + Xp'+Xtf ) 
(i = r. b) ^mi>^s^V^rj:6. 
[0 05 3] :^mM<ommiX2'A(DJEmitr'-di^m^^ 

j:^>cc. 2;>c<DiEsa{b7^-af4ffli^/c:ff;&^e*flsiMScc 

[ 0 0 5 4 ] Ell us. -;^OiE«^b'r- xb. xq«r 
fflCirfefljSdT^ig^coxb-xcflFMCCfcttS*. 

'A<DJBmf-^:icb. xq^fflOr&fl^iJT^iS^cDx 

fjk-rmx&^o 

[ 0 0 5 5 1 MEICC:teC^r. (xb^ xq) = (1/3. 

1/3) cDQ,*,fri, ssie^ncjtia-r h>'^'^>x^#■r^ 



(6) nm^l 1 - 1 1 0 5 5 0 
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r*^>. S/c. (xb. xq) - (1. 0) . (0. 

1 ) . ( 0 » 0 ) (o^j^M. ^ti^eti^-^ttn^. m 

&<Dn^iimoxi>^(Dimmi^(oimity'-^ (x 
b, xq) (xb. xq) = (1. 0) ^at^h-r. - 

[0 05 6 ] m^\immi^^j:^&. m^. n^. 

^^»L/cJg^(Z)^ecOiE*S^bf'-dz (xb. xq) ^i. 

^n-entinsh. sq, so. s rrn^-rMi^p^cc^^-r 

[0 05 7 ] Ma<Dt8RSb. Sq. So. S r^ttmrtl 

mnhib^^^'Xic. 2^x<D]Emitf-^ (xb. xq) * 

m^^^t. tgRSb, Sq. So. Sr^i^Kimmcfj:^. 

(xb. xq) <D{im\t. mmfjrj:m^^^.Qi^^^^A<rj: 
20 S C ti)^^i)^^ (El 1 1 . El 1 2 <0^^mmn<D^^ V 
V^tifcP^.. P' ,t^,*J:bl5#M) o ee^-r, 2ycOiE 
«{k7=-5^?:raC^^:^:^5UX(DiE^i{bf"-t5r*ffll^Si 

[005 8] iE«{baffHIS2 5 5 a^i. Sill«{4SO 
R. G. BCD&feJ5£^55'CDllilfe7^-t>^2;^CD©SffltcJ: 
'5iEmf"-^xr=Xi^/ (Xr-^ + Xrf+Xb^) . xq 
-Xq"/ (Xr'+Xq'+Xb') . xb=Xb^/{Xr' + 
Xq^+Xb*) CC^-rS*>or)'C*So 

[0 05 9] iEmA\:mnu^z 5 5 a oi. mi^ovu 
30 -^^-Y(^m.'^x^mm^m<om^f-^xr. xq. 

Xb^2y:(0iEM^br'-i?xr, xq. xbic^Jfe-TS. 

[0 06 0] -rut)^. ^^j&^<Dmmy'-^y^r, x 
q. xb?:-en-en2mL. ^<o?ii»*s**-e*i-eni^^^ 

;^^Rrl. Rql. RbUC4SS^-r€> (#2) o m> 
X. Ui>^X^Rrl. Rql. Rb 1 ^tSJfiSnfcll^i^T^ 
-^Xr. Xq. XbOD2^fiiXr^ .Xrf. Xb^^^jaSLb. 
-€-CDi!S**Ui^X5rSUMtCtSljrtf S (#4) „ Ml> 

Ui^xa^Rrl. Rql. RbHC^JftStifcH^T^ 
-^Xr. Xq. XWD2^fiiXr'. X<f . Xb^^rH^n^ 

40 nus>;^^suM^c^^$*i/cflagf«i (Xr^+xrf + x 

) -C^L/. -e'(^)S:^*-en-eUi^X^Rr2. Rq2. 

Rb2&Ct&S^Lr^!!t^;&i^T-r-2> (#6) , 
[0 06 1]&*5. 2X^ni<.^\.^XWL(Djmit^-^ 
(xb. xq) xb-xq5Fffi&ctet:^SiE^S{b 

f^-^ (xb, xq) CD{4g<Dj^5^&'=?.Q;&^e)»<J&:SM 

(t-^cJD'fe. tl. ^cDt>m«:{iorc^-5;&^) 

xr=Xr*/ (Xr^ + Xcf ^Xb") 
50 xq=Xq'/ (Xr^ + Xc^ + Xb'^) 
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xb=XbV (Xr* + Xrf+Xb') 
©vS@S;(cj:»)»m3nSkyj (k>2) (Dimit'f- 

[006 2] :^mm<Dm^-ca. r. g. B®fe 

«x-i'CDiEafb'r-afX(W. X(2). -XCnJ^rfflt* 

(1)" = X O)' / £ X (i )» . X (2)' = X (2)" / 2 X Ci)' . 
• xW^XW/SXCi)' ( i = 1 , 2. - n, 
2) ^fflt^-SCt-C*?). 10 
[006 3] tC^-C, mm-CU. =^feoa©*iJJ3lJ 

©<£ ^ X fl-x b^PtBrttCfcW SiE^{kf'- ^fOffia* 
^'^ S C i CC J; 0 ^ C i *i-Ctf S. 
[0 0 6 4] L/A>L/. R. G. B©fefi£»-OiiiflS-7^-;Sf 
*>'E>^SnfciEtt{tf=-a»W. mm}H<DR. G. B© 
e^^<B^*««giL/, BJIIg©t»«l3:Jt^34ari> 

»a[©Me-f'iii;i^aoee*«?55-?'«^©W3^ei^*ij»ij 20 

3nSti^*s*D-5, -TAjto^. m«R. G. B©fe 
fi£^©aiSf'-f (Xr. Xg. Xb) *i (2 0. 5, 
5) ©IH,>iii^fiigtC*t-r«.2^©iEmf'-^' (x 

b. xq) w (0. 0 6. 0. 0 6) m^r-^ (X 

r. Xg. Xb) = (2 0 0. 5 0. 5 0) ©iS^l^HjlKfi 

SicM-ri2.rX<DiEmii.r~-st (xb. xq) ^m—ttc 
[ 0 0 8 5 ] -ec-c. c©j:^*^jj3ii*i%±-r4fc 

A. 2|E*fil©ff5Sg-Cl3:. SililgaH©i»S7""^'i±M 

©jEafbT^-^i^ffltJ-cmwsD (M^a©fii«ij=&s 30 
sij's©i5S*ffi;ia-rsfcd&. aj$-r-sj:^5c. s 

[0 066] ttg>*»lElSS2 5 5 b«> _hM©fe4yJSiM 

a5c^-r.s§iiSfiitg©»fi'?-3»«r{|i^TS 4>©-e 

i!Saillit[DlK2 5 5 b(*. m«R. G. B©fe 
RK^©i®«f'-fXr. Xq. Xb©^l^ffiY(= (Xr+ 
Xp+Xb) /3) 4. SiIi*{ig©feflJSlJffl©SWS7=- 

a'tLT^tH-rs. 40 

[0067] ifc. }K«SSiSllS&2 5 5 c B. 35:^. 13 

^-rS-bW-Cib^. JI5«il2ISlHl!g2 5 5 ct*. 5x5ili 

IS7'-^©b'<;i'4®:^«i!W r2 55j i^t-SJ: ^iKffl 
iEL'fcf^. roj SO* r255j ©U'<;U©il^7=-d' 
r 0 J ~ r 2 5 5 J ©»as© u-4;i'©BifS7=- 
5'=&Wr-57^>:?'U- h t©2ftia|IH-»^{cj;S-'-!^ 

©v^•5^->a^;fc^S|5^}•©y^•i^->^3 t?:*^Hl-r-5.. C 50 



1 1 - 1 1 0 5 5 0 
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[0 06 8] fe*ijsijiiigS2 5 5 d im<tmwm&2 

5 5 at?»lB3nfciE«^b7'-t5» (xb. xq) . WSM 
»IhI5S2 5 5 bT?»UlSnfc»ar-^YSDfJ^t^ia 
IBIS82 5 5 c-CS!ia3n/c>'-5^?->i|igmCC»-5#> Ell 

5~si 8«:ii^rBifS©i3fiS:?"p-7r -r^i'^ffli^rspi 
^fii@©&*iM (tf!i^i*a. n. ii^. 9S^©fe« 

[ 0 0 6 9 ] 13 1 5 mimmomm.^- j: w 

©» 1 ®siS6?i^«s=&^-rs-c*-5, la 1 6 1 
8B. e*ijsira©)s®7^-ifKj:t5W^ai«i^fei© 

■etiSr2 --ll4©SI*feJ^gS«:7n^ia-C*e. 

[0 07 0] 131 5~S1 8lc*it,5T:, SiliB. xt-x 
qSp®{C*sW*JS^fe.^.Q*^P)©liiSt»$B*^j^t/. ta»A 
B. fe*iMffl©»SU'<Jl'=Sr^L/-CC»S. 

[007 1 ] ttfc. gB!8ttf8B. xb-xq¥S-C®j;^.Q 
*><5.iEJaifc^-5» (xb. xg) ©feaS-C©SII^©Sgfflt 
*7n-^'^>©-CB)E£< . xr-xg-xhffiHK:*st,»-CS85^fe 
;S (1/3. 1/3. 1/3) *>6?|ESESI«ca6!)2)B!flffi=&xb-xg 
¥®KmiJL'-C»?)n.2.l?BEgi«i (iS^-'sSQ (i/3. l 

/3) 4$tfKffli69) *!|f^-r4/c*©^S8t©^r* 
[0 07 2] cc-c. ffiKt§#8Ko(,»-c. ffl^m^ar 

-Si. xt>-xq¥StC*sWS«?ffi^±©ffS©iEM{b 
f-^ (xh xg) SiMfcabS— gf©7'"*'tL 

-ca^ti^. m^m.*mi^m,M.Qi (1/3. V3) 

tT'SntciS5©-CAnB. ffifitt$8iL.i:xl>-xq¥ 
ffi«CfeW5.#.Q*^6iE^i^b7=-^» (xb. xq) ©fifg* 

[0 07 3] ^l^i^B. ±ai©J:5{Cxr-x 

g-xt^rajcteWS^Sl^fe^^ (1/3. 1/3, V3) i«P6^8E 
[»{C*S&lftM*xb-xg¥WC*f^tv/c4>©-r. 
fe^,Q (V3, 1/3) 5&*^C,'<b-rSR-C^Clira'C4«©Eflfi 
mttSi^hifih. !^,ClifihiEmtf-i' (xb. xq) ©14 

a* -cwsii^w^^^i^itttfai-r a c t B-ct ^ci^. 

[0074] *C-C, 2^JS©0^t?B. ^^fifi^CC 
*SiE*S{bf=-i' (xb. xg) K.-o\.>XW^-<Dmmm 

^^^sfcto. jmitf-^ (xb, xq) <b^n*jji-r 

lcfc-WS^aeit^©{4g4^^T2.^^f»fB**©^SB 

w^^jnimit'f- ^ ( X b. X q) ©ffiittsfR t u T u 

[0 07 5 ] iEMfbf'-^' (xb. xq) *l^^6n/clS 
^. ■^©JEa^b-?'- i« (xb. xq) {Ci^-rSK«ltff#R=& 
^^■rStcB. -€-©iEift{b7'-tJf (xb. xq) 
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xq-xi^rmi6<,-fi>mfB&.-k (V3. 1/3. V3) ^^'t^ 
b. xq) ifim-r6mmmmi^^t?>'jmmj:i\ tji-\£ 

tcP>> JEmit^—f (xb. xq) ©!miaitS#B«. Blf!£© 

6. ffi*fS<j&IESI«$B-r^?iim-^,Q (1/3, V3) *^6<D 
im^fcf'-'f (xb. xq) <7){4a*5i|tS-C**a«J:t»j!p 

[0 0 7 6 ] ^^SnfclEi^-fbT'-i' (xb, xq) {Cj^ 10 

msmm^LXl'i. ^<Ds£m{t^-^ (xb. xq) 
icn«i1-(D^?g!§ti®±K:*S1fi»®iBIft7'-f (x 
bi xq) <hicJ:09iS3n4#:£J^OB3fti^?:i*ffl-r 

[0 07 7]—:^. xr-xb-x<^ra{C*slir. fiS^J-?: 
ta£(CAng|Aft:6<l<DiEj^^fc7'-4' (xr. xb. x 
g) , (xb. Xfl. xr) . ^Si^fi* (V3. V3. 

V3) 303iE.^jB«:&i5. dnhOJEMitf-^^xh- 
xg^StcWKt/c-^ji, xb-xqspni({:*fi,>r3?Bgaiia 20 

ti<, tii^^htxfcJEmty'-ii (xb. xq) iCCDiE 

M55iE^S{k7*— i» (xr. xb) , (xr. xq) . (x 
b. xr) . (xq. xr) . (xq. xb) iKJcOlt^S 

[0 07 8] Stor, xb-xq¥E±*il.»r», 3<1© 
(tK^itlSicAti^^-CifiXS ti €. X b-x q¥S±© 6 
ffi©iEJS{t7*- 5» (xb. xg) , (xr. xb) . (x 
r. X q) . ( X b. X r) , ( x q. x r) . ( x q. x b) 30 

[ 0 0 7 9 ] g| 1 9 «. B£^4tBa{CAtl»;t/t6(@© 
tEMitf- ^1© xb-x q^ffiiOffiSBII^— tSd^mT 

[0080] PIHtCTHf P 1 (1/2. 1/3) . P 2 (1/ 
2. 1/6) . P 3 (1/3. 1/6) .PI' (1/3. 1/2) . P 
2' (1/6. V2) . P3' (1/6. V3) ©Sj^.tt. ,#.P 
l(C>Pf-r-5iEM'ffc7=-dfxr ( = 1/6) . xq( = V2). 
xb (=V3) ©^*fa5tcAtl^^r^^SnS5{@ 40 
©iE^S{b7'-5'?:xb-xq¥ffi±«::/a •> h Uft:fe©-C 
|iIS*>6l36*'^c<t:^tc, ^&P1' . P2' . P 

3' *n-en*pi. p2. P3©ii:iEiL (M*i 

fc, .^,P3. P3' -etx^enjiiP 1 . PI' ©iti^ 
L' (.■^,Q;£ja5ji:i^L{cit3<i-rsii:i^) «:>tt-r5i®>Ft 
fiF-si^crjtrtiS. c©J:^Aj:j=sp 1 ~P3. PI' ~ 

P 3 ' ©^Ftft;t4«. X r+ X b+ x q= 1 ©MC^=&Wr S 
E£^4fflSCCAtl^i-CS*©iEa^b7^- f ^i^^SS n 
ri»SCiCcS-:>< 4>©-C*S. 50 
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[0 08 1 ] se^r. /sp 1 ©js-ra^iSfiSiEatt. ,#p 

1~P3. PI' ~P3' *a«5> A^-^, iaSiL. L' 

©<i:^<£jf5«;<!:bT:«. cai^i3:0 2oicm-rtSFJc 1 . 

02 1 tCTj^-rHl^HftmC 2 . Xt*02 2 tC^TT^ft 
fl$C3<Ci:'3&S«AF>n4. 

[008 2] mmm<ow^W)mn-stih t . ^©j^t^ 

©^iSIit^tCOts-CjS^fejSQ (1/3. 1/3) i3->h<D^m 

(onwsm^^Lxiimt. lEmt^-^ (xb. x 

q) AiiE.^©iE«{b7=-f (xb. xg) 1fimti>^^ 

fe.*Q (1/3. 1/3) *^^©^.«*SW^S£:<!:(CJ:I3. 
^i^.P>*^fciE^^bf'-^» (xb. xq) K*f-r.S^8ltS$R 

[0 08 3] ^2 0--ia2 2©0«-Cti, ^^W^OU 

^a.'^.Q (V3. V3) i&>e.©K^iL/r. m^twMi^ 

tmmmci, C2. C 3 <i:©2S,#,P 4^.^,0 <!:©!§ 

tspjc 1 ^Sffib/cig^ii. ^SRc 1 ©tf'i:^Q*>6^5a 

S.^*-C©ISllt (SttS©l/2) -C*'?^ Kft^tL 
t:r^S21=ft?^C 2 L/clS^t*. .'^,Q*^e)iSfi22© 

tti.*s-c©rait-c*s. 

[0084] &*i5. mmmmc 2 i c 3 i ijjfjt^«s«c 
j^P3. P3' ^m.^mmm—-c&i,tfth. 

Q*>6©ia51»d«isl— Se-o-C. l^f8ltS$B*iS¥A 

s±-c»#issii^c 2 ic 3 i»iiifiwtci^-r*4. 

[008 5] ■i?:m&<OjmrC\t. iE*ifb7'-df (xb. 
xq) *i^K«tttild*ittS. 

i9:W. iE^ifbT'-^' (xb, xg) ifiUm^init. C© 
Sgt-?— :/jUm>riS«. gBg|tt?Bd«rSta-rSJ:^tC 

[0 086]®! 5{CB?0. PI0K:7j^-ri8#:7'ci7T-Y 

fii?:H^fiiY3 (Y1<Y2<Y3) ibfcfc©^* 
[0 08 7] C©igfii:7'P7 7' -^^U-CfJ. strntf-^ 

(xb. xq) ©{4g*iiSilt»fad 1 ©^^ffifflliliwrtSPK: 
tiaL/-rc».5<tt« (d^d 1 ) . !5a[L"^^l'Y«tiiHii 
Y2<!:*li^L, Y^Y2-C*tl«, efeiW^SflStl. 
Y<Y2-C*n«, MfeiWi^n^S. iEM^b-r 
-df (xb. xq) ©14B3!iiffi«te$Bd l©^Kiti^<fcO 
J1-ffl"J«:fi[aL/r(,»-5<b#» (d>d 1 ) , JtKU'<;UY 
iKfiiYl. Y3<i:*ItfJ?L/. Y>Y 3^**15*. Sfe 
i*l)SlJ3tl, Y<Y1-C«)n(i. HfeiWJSn. Y3 
^Y^Y1-C*ta«. Wl^fiiMlSiJSnSo -eUT. ^ 
S^fe©t|-&«. l|{C±iEL//ciE^<b7=-:Jf (xb. xq) 
©fegKIJcO. mif». iS. S. ?St©4fe©feW«lJA5 
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[ 0 0 8 8 ] H 1 BiC^t!^Bzfuy T -f/WJ. ^1 5 

{cfcc^r. lEMibT'-^ (xb. xq) (DiiLmwmfm 

^&t<ommmm4:Y I . Y3*^e.Yl. Y3. Y4. 
Y5 (Y3>Y4>Y1>Y5>Y2) tC-e-n-e+lZS 

lEMitf-^ (xb. xq) (0&.&f}i^.mmm6 ]<omm 
mmts^mmid2<Dm^mnt(Drinc&?>t^ (d2 
>d>di) . Y>Y4-c*nrt. efeiwsosn^ y lo 

<Y5-C&n«. Ilfei^ljglj^n^ Y4§Y^Y5t?* 
X q) CD{4g*si^|»1t$R d 2 O^ffiJiiia i SBtitf R d 

3<D^m^mt<Dmlic^bi>^t (d3>d>d2) . y 

>Y3f*ntf. afet^lJSljSn, Y<Y5-Ca54T,tf. 

Mfeiflsd^n. Y3^YSY5t?*>n«> m^&tm 

S'JSn-S. Mtc, iE^ftf'-^f (xb. xg) <0&.S^m 

mnmd 2 oMm^mtmmmd 3 ommmmttDm 

{c*Si# (d>d3) . Y>Y3T:*titf. m&tm 

sijsn, Y<Y2-c*n«. MfeiW^dsn, ys^y 20 
C 0 0 8 9 ] 0 1 7 {c^THfflr^a^ T @ i 6 

(C*5t,>r. iaK{bf'-5' (xb. xq) 0&g*!SBI!ttff?8 

d 1 <DmmmSitmmmzd2(Dmmw^t(omic^i> 

t # ©W^fei efe<D*iJ13lJigM* Y4 75>6Y3*t";:^ 
TtC^-fbS-a-. iE«{t7=-^ (xb, xq) ©fiLg*iKgt 

tt^d 1 (omsm^t^miLd 3(ommmt<Dmvi 

* -5 i t ©Wl^ei lie<D*IJ^lJKiit* Y 5 ^ 6. Y 2 * -C 

[0 090] S 1 8 Kin-rHffl:/^ 7 t ■< MX. 30 

01 6(e:*ii,^T> sEmitr'-i' (xb. xq) (Dfig*sffi 

isitf«d 1 (o^^mtmmnmd 2 <mmm»t<om 
K i # ©^s^fe t a^mmmm^ y 4 *> y 3 * 
-c^>'j-T (#isgi«tti) (c^^bs-tf, jEmit7'--f 

( X b. X q) ©{jia7>$!^ilt«% d 1 ©^Mi^ <h l^llttt 
nd 3 0^^lSti^i©raCC*ai#©W^fe<!:llfe©*lj 
3lJgaffi'&Y53!pP.Y2*-C>'>>;-T (^SSiliiU) JcS! 

<b3-a-fcfe©-c*5. 

[0 0 9 1] lai 5~iai 8{*igfii:/ia7r-fJl' 

*ffi«fcj*ffl-r s c i # s ©r * s . 
[ 0 0 9 2 ] S 1 5 ~S 1 8 CC7j^-rB3li7"a7 T jKc 

xb-xqSpffitCteW^.iESg'ftT^-f (xb. x 
q) ©fitgA^e,, W. ii. e. 5S5©4fe©fefII^IJ:&ff5 
iS^lJ. Si 2 3 Ki^-r J: 5 tIRSb. Sq. So. Sr 
^rStCOr^lliiam 1 . m2, m3. m4*^WrH|^ 
0©xq-xb5pffl^:4o©^i^Ab. Aq. Ao. ArJC^J 
tflL. lEmit^-i' (xb. xq) ©(4@*S4-:5©MJ||A 
bi Aq. Ao. Ar (^^Sw?rK5<. ) ©L^mKA-o 
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ais (xb. xq) *i«i^AbrttcA-o-rc>n«. ^<Dm 

[0093] f^WiUm 1 . m 2 . m 3 . m 4 fefU^ 
iS:^}1J»S|5 3 2rg63e3ti. 02 3lC*jW4.#,Pb. P 

q. Po. Pr*« -€-n-enfe^$*a/c. 

©iE»7=-'>©ffi®{iai-rSi. mrt^PbQPq. 
ZPqQPo. ^PoQPr. ^ P rQ P b©" A P 

bQPq. APqQPo. APoQPr. APrQPb©iSQi 

©J:5fc. 2|s^]^©JBS§fc^S7'i^-f;i';<7>^ 1 r«, 

*ijsij-r-<^fe*». m. m. j55©4e©fgH-ces{c^ 

S-C|f5J:'>«:!5:-:>ri,>S©-C. Vi^Um 3 liCm-tm<D 
J: 5 tc. -feiSiS^^SlJ 1 7 ©&ffifflffiflT?tta*i r o F 

Fj tca3£3nt:t>-5«^«> roNj (cia^snru 

^. 55^©3fefcol,>T»SlIi^m 1. m2. m3*J 
iS^Sn. 3feCC-:3C^-Cfe*iJ3i|3!iifftenS. CO*S^, 
^SOi^m 3 Ci. ^ P qQ P r©n3? ^i^-^ A P qQ P r©|5 

Q i *fa© <!: 4 ig.fectii^ i u rig;^ 3 n 5 . 

[0094] fe*iJS"Jlil?82 2 5 d 0*, mKmim^2 5 

5 c*>6A:'3sna/N-4J->tes*5-5£-c*tiW. 
=6tf5!{ii. mmmm9S2 5 5 cifih7<t)$tl?>^•i^'- 
- >*g*©^{bccj£; D-cisfii:?"n 7 T -'I'i^ftWfc. 
'fji'*ffl«-»-cMr&TSMJS©a*jaiJ*tf^. cn«, :S: 

[ 0 0 9 5 ] 0 2 4 «. ]Kifi©jj;$^©iaa(c»-^ < sss 
u'<ju©^fb©— ^*^-rii-c* 

[0096] PIStJ. Jh-? h .-K- F»i?ili^^©EgftJi5 

rHSti/c?a^© r 1 J <d:Sc^^^3 8©il^M±©ja 
IS-?-5»©jSgU'<;i/%ni-r«>©-c*'5. X^IS^J-s 8 

imm^) t?*«3. B«, ss:^ r ij ©i^iticcta^-r 

SSU^ (*i®a5^5>) -CiS. A. C(ilTO^^-C4>«5> 

Bit:iM&i^-c$>i>ipfD, A. c<om&\y^Mt. B© 

[0 0 9 7 ] 02 5«. S2 4©iiMM±©iii»r-4f 
©■c*s. 

[009 8] m^itm 1 8 {c^n-r}^©Mffl7'n:7 T ;u 
?:fflt>/cil/r, ism (a) ». 0 2 6©iaflU'^;V© 



CIO) 
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* f) . ism ( b ) 5*. S2 6©gi<ilU^JU©(gl»gIfii-7' 
tc. iHiig (c) i^ifgtctCoriafiiT'n^ -^;^<D. © 
[0099] IS<iu^;i'©iSi>SHB:7'p:7 -f ^KD^fflt^ 

nmtiC^ L X \ipmm i s c i < . ^intcM^nc 
c 0 1 0 0 ] -e-c-c. *3iis©?f?^-c(*. pis ( c > 

ffeti$J:^>fCL.-Cls.5. S6-5-C> fe«giJ@iS2 25d 20 
*->«©<!:#«, Pi!fii:7"ca7 ^jKD^rfflL^-ceJIWSiJ 

[0101] )5:*s. c:©ail*iMK:*sWSIl|fii:?'a7 ^ 

rxvivr ^ }i'^mm<j)m%\\imv^^cxmtkmm.ri>j;i 

^{CL/-C*>it,>*^ ffl*»©il<ii:?'P:? -f/l-'fe^ilii©*!!)?'] 

[0102] mQicm*i. 5 6«> &© 

[0 1 0 3 ] la 1 5~S1 8(C7n-re8ffl:^a7T -r^P^ 
ffll»rfe*lJS(|i£^f5^©^. flR^feiW^ei©«SiJK«t 
~C*&|g«l«*Sd l%i«<^-rS<b. l:b*5m©igt/> 

fc. ibg5fl<}fe©^i-»*^fe (•rii3:*5'^> nw.<DMK^m^ 

[0 10 4] LA^L/, SEfKtf^d 1 ^fgtotc^LfcUB 

sn. S2 7K:n^-rJ;^tc. M-fe©MJ^AiW3^fe©® 
Dofcaim«l©fia«i^j:-5C<»:!6i*.5. MfeM^3&«ai« 

'^/l/Am^/c*, iEMftf'-:i'xbL xgJtiSxb/xg = 
1 <!:&5C:i»^i>^i< > lEa^fcf'-i' (xb. Xg)© 

*-5fiS;«;^^c«SJi?-Ciii<^7"-5'©¥l^r-C«^fe<!:/iS so 
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[0105] 35:^. sJ;t^e«jffii,^ii«iJS 

^J^1«iEaJ2 5 6«, 3««fil©MJ^«rll«llS(C^^L. 

]®SfilK:eHirsPlM^m*fiM-r&fe©-c. liifePiS 

^i+33J|518S 2 5 6 a > ^tStmHI?© 2 5 6b m^mmm 
IsIJ§2 5 6 c*€^n>S, 

[0106] I5lfe®m»i+t![ia3g2 5 6 a«. :/P f 

i'ij--Yx*5x5ia^tL. siais<5ig©fe^?ij*i, m 
3S@SS2 5 6 a a. 3^. w. e. i^. ii©#&«coiir 

«. i^. ll©Sfe©BSia'&Nr, Nb. No. Ng. Nb 
k> cn6©^tf-*Nt*i-rS<t. ma (a) ©«f!|-C 
Nr=17. Nb=2. No=3. Nq=l. Nbk= 
2. Nt= 2 5!0S:*7'5> h Sn. I^IS (b) omXi3i. 
Nr=4. Nb=4. No=5, Nq=6. Nbk=4. Nt 
= 2 S*^*'?^ hSn-S, ^C*J. (b)©eilt?{*, 
-^4'rt«:afeoiH5Rj!>J2fa^3:n-ct,»S*s. cti6©iii 

[0107] »Wc&^$m^Z 5 6 b»> fS. S. 

m, mo^^ommnnr. Nb. no. Nq, NbkRo'c 
?i^-rs*>©-c*s. ^tJtSPii. p= (afew©eo 

iiiSit) /S (SfeOillRI^) ' = Nt/ (Nr' + Nb' + 
No'+N<j'+Nbk') ©?S»S;-c»a3iT-5. £1 
©^KiKpJJ. ^^«i©MStS;©iS»ife-c*s, 02 8 

(a)©'pl|-CB, p = 23/ (4'+4' + 5'+6' + 4 

') =0. 2 1 i*«stffisn, ma (b) (omxu. p 

= 2 5/ ( 1 7' + 2' + 3'+ l' + 2') =0. 081 

[0108] M#(IS'J[el8S2 5 6 c B. ^9H&mn-m^2 
5 6 bt?»m3nfc;»tJ[a[p«:fflt>-CS-:/a 'ji'(Dfp't'' 

r%fc>^> ll*IJ)3lJlilS82 5 B c B. ^fcSSSnfcgaffl 
Kl i^^tftSpi^tt^JU. p>Kl-e**iW. Mfei 

K1=0. 1 i-r-Si. 02 8 (a) ©Wi. mei*) 
giJ3n> 1510 (b) ©M»> W^&i^iJBiJSti^. lit 
tj. 02 8 (b) ©0Jrtt. Sa©Iii*»*>6IEE®W{C 
mis^^lXDX. cfi'C>aa©Bi5^« rsSj iWJ-TiCi 

[ 0 1 0 9 ] 02 9 B. M«I^ffliEa52 5 6 ©fflJEiaS 

[0 1 10] e*ijsijsiJ2 5 5*^€.ai*§n^)e*ijsijism 

B. MMHSMiEBP 2 5 6 ft ©0DS©^ ^'Jic^m^ti, 
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10) . -e-o:?'n-5'i'i*iCc$*nsefefe{i1-©Sfe®iii 

i^i^cD^tf-^j&J:^?'?^ hsns (#12). mm 
«r*. w. ^, m. ni-rst, sfe©ai^«Nr. n 

b. No. Ng. Nbktcne>CD^5t?^Nt6J*'5> hSn 

-So 

[0111] i^l^T. ^J^tfegp ( = Nt/ (Nr' + Ntf 
+ No' + Nfl' + Nbk') ) AiSlffSn (# 1 4) , C© 10 

P>K1-C*n« (# 1 6-CYES) > z/Uvi^^'C^CD 

(#18).—:^. P^K lt?*n5i (# 1 6-CYE 

[0 112] i^i-^-c. ^mm^~i'±mcs(t-ti>±si$B: 

1 ii^^/^wS:^!^!^^:? h L-r < # 2 2 ) . 

zfn 1 0 KMo , ±M(ommwmm.mTt>fxi> (#10 

~#2 0) . jyr. ::^a5>i/©^ai{ii®=&5:^5':^lfil{c 

iH^^j'-r-^v'^ Hz-^o, •sia^a®©e*ii3ij7=-^ 
«coi<»t:ii*igiii!afflj!ii?f*>n (# 1 o~# 2 2©jI'- 

<fc ( # 2 0 -CY E S ) . femiJ-?"- 3» ^rUfeOT'-^? tc 
S J: ^ {C Ji^i^ 3 nfcHlg&g©a«Sil7'- ASH 

fe©r-a'Cc^M3n (#2 4) . saa^&i^T-r-s. 

[ 0 1 1 3 ] «C*J. *SIJ6©?^S8-CW. H^i^iE^aiffi 30 
©1 :7'n^^4?©:^#3%5x5IIf^<bl>fcA5. 1 
i'©l»--rX«cnK:RBS3nSfe©r«Ji:<. i&SfiS 

■^mji3ia*#S[i^-ce3i©ii@:©-y- x^&^-r s c 
Sp^^aufcj&i. fe©«5-;;+*^L.^sfc©-c*n 

[0 114] «. us, si?. Jl©#fe*. {f«7L 

(i-e-n-en (0, i. o. o)> <o, o. i, o), 

(0. 0. 0, 1) . ( 1. 0. 0. 0) . (1. 1 . 40 
1. 1) ©jr^tc-^i/ h;l/^L//c»^, -/UyppHO 

y-jiw-iij^'^-f h;i'S©ji*?ifc*^tii©a^t,i*7n-r 

fct©-Cfcj:C5„ ^/c. 4>;?7c«:KS$ti-f. ffi«©'X 
[0 115] Sfc. ffi^^:^.!: Ur> :?'ta-y^©ili.C^ 

aacci^^f s 8 fB©iii3^i4S(c(nni©e*i#ar a 

A\ -e©S^SSfe©3K-ciS©g|g%fiJ»r-rSJ:5CCbr 
feJ;C>, 50 
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[ 0 1 1 6 ] ® 2 ^ Xp*g|52 5 7 aW^OStifc 

iiajc^iiE-r*fc©t:-*5, MmimiEn2 

5 6 CC <fc 0 «««l©1!MlS^IIMJS{c?fiiE1- Sfiaa^tf o 
») . ^2 y -f Xm*S|5 2 5 7 COfi^fe^MfetC^gl 

iy-rrB*-rsfc©T*5, 

[0 1 1 7 ] 1213 o«. S:^il©M«J^[*3«:^;^fe*i^ 
[0118] mmit. !^{2i ^mm-^m&mmic 

#gfe©®S3 7. 3 8*i»-3Tl»SJS^4r7n-r^s©r 
»2y-/Xm*S152S 7T«. MfeSii*Srt©Pi 
S3 7*imfe{ctSiE3nT*|fe*i?g5S3n€.<, ^ 
^ r 2 J «1«fiK-r'5MM^©?iWfil:a«i:&5iii«3 8 fc 

t(?f©e*i?gc-3rti5«^(i. -ecfija^asLo-cs:?: 

*im*<i^j:-S*^ ^l?S|5^«:||j;i^^©fe*3®Dr,ri,»S 
^O^fifCi-S^SlJiJ^^cC^©-?. ||Mi|8©l« 

oCj-c©*^ffiiEiKm&?f 5 fc©t?4>S. itcte, UMl^© 
[0 1 1 9 ] S3 UJ. ^2^-rXfg^2 5 7©«&fe 

[0 12 0] '^micm-tyu-^^-'hit. m3 2ic^ 
-r J: 5 CC. iJ^C^ttSG. i^ntcpg^-r S 8 M©iBf^{i 
S©fe*^^. Bl— fej5SBlT5cifcK2«:fflA-Ct»n«> * 
.C>©iiilKfi:gG,©e*Bif^!KK 2 *@^-ci».5fe«:^ 
H-r4©fc©-e*^. a3 2(t. BFr^iaK2*6ffltL. 

/c*>©-c. 4i'i:^<!:*Tra«is^< 7m(D^i)mttt^'c 
h^i><D-c. ttJ'ii^(sia©ii^G«©fe*imfe«:^Msns 

[0121] M««tiiESI52 5 6 *>6ta:^»3tlfcfe*iJ)3!l 
x-^fW. »2 >'-<X?N*gP2 5 7rt©EII«©^*V{C 
feS^Sii, as l©7n-f- + - h«:fie-3-CllMt5©ffl 

man (#30) , ^<Dzfa:>i'j^K.^^n?>^&<Dm 

IR!K*i*'?>h3n-5 (#3 2) . 
[0122] i^l>-C. S<fc^H,»iiifR?g!Ninax<5:HlfS©Pa 
fiiK2 <k*J:b^L/> Nmax>K2-C$).5.*='§*^*«miJ3 
tiS (#3 4) . Nmax>K2-C*ntf (#3 4-CYE 
S) . Zfa y {;tpii,^<Dm^fiLS. (■e©'7'n -y 47©2?f2 
f>ja©iiiSfi[g) ©e«SlJf'-:S?^iaS^Ntnax©fe© 

r-inc^n-t tifisimstii (#3 6) . 

Nmax^K2-C**lti (#3 4-CYES> . IMoyf- 

[0123] ^i»r. mmr-si^mcidn^^i^ 
immf)mTLtci}^=sii^i)mm$ti (#38). nmff^ 

i^TO-ciJ/^dritntf (#3 8-CNO) . -fa-jtxDma 
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eg* 1 mmf>fc.iim:h\^i'Ci^y f < # 4 o > . ;^ 
(#3 0-#3 8) . OT. tro-^i'CiilHifiig*^;^ 

Mf-^ic-zii^xik^miEfsmiimtiti { # a o ~# 4 

0<d;u-:7') > femiJ7*-a'^WcSsfr^filfe{giE5&a 
*J*feT-rS<!: (#3 8-CYES) . feWJf'-^'^il^ 
iSN max<OfeCO ^-^ f ClEMf J: ^ CCfiyn § nfeW^ 

(#42) . *affi4i^7-r5. 10 
[0 12 4] HBCCKD. feg^6P2 5 SIJ. ^HSSfi 
B(7)Pi<fe7=— >«r. e*liMi]SI52 5 5> M«l«fflriEgB2 5 
6 2 :^?B*SP 2 5 7 5 nfcfe<D 7^- if 

j-HsrsecDiafST'-^f (r. g. Bo^fH^miSt^ 

©SnS (BI5#M) o 
[0 12 5}yiCk:. S3 3~03 5 07n-^ + - h{C 

[O12 6J033». K + *^>h^-K{CM-ra^ 
[0 127]^-Y>:^-r-y^l l*^:*->fC«:Si (#5 

ot?YES) > 7'i^^j\^i3j(z' laifsmL. mmmmk 
Slices, ^r. -t- K^s;^-f f 9^ 1 6 3!)i»;K*- K 

«:i93£3n-Ct,>53>sS*>*s*iMSti (#5 2) . JSU* 

*ii85£5n-ct,»n{ac (#5 2-cNO) , msAttc^ty 
u-9--i'-'Viicm^-c^mim*mt)ti (#54) . 30 

^•t-F7!)SS!5£SnrC»n{i (#5 2-CYES) . X 

[0128] ^mmmmicmr-rit. ^-r. festR^ 

Uly 1 8{Cj;i3Ji^$n-CI,»5&*sS«iy&S>!tm©fei 
(#8 0) . C©feSj©i!iS-CB> /f- 
^17 i©^^j^fegK:J:f)^*t«i<Dfe*i«J5iJ. iS;^ 

Ai*iOEnS7jT 1 7 2 <3DW3te«: J: •} S tl ( # 8 2 ) . 
5feS^-C4>n« (#8 2t?N0) , M(C5=7*;l/h4^if 

>2 0{cj:«3a.^e©7'-fr^**i*g7n3nr(,»5*^5 40 

Ai*5*IISiJ3*a-5 (#8 4). 

[0129] nrir^nti 

(#84-CYES). RAM2 7«:t3tt.3n-Ct,sS^JS 

x7*JUhfiiK##ffe^6n (#8 4) . X7-':;::/#8 

Wntt (#84-CNO) > ^■#8 8tC^fr-2>. 

[0 1 3 0 ] Xf--77'#8 2-C. iS:^$n/tfe*i*lfc0i 
■C^^lC* (#8 2-CYES) . i^fyiiT^ii^QC^UV 
--:xmmcJ:'0^^:^ (04#M) ©JfHfeAJJg^^nr so 



!^PS¥ 1 1 - 1 1 0 5 5 0 
22 

l,>S*>5*^*«$n (#8 8) . »|fe6iJ§7n$*T.ri> 

n{i (#8 8-cYEs) . 3 o(,ci: 'ow¥im& 

ifi^lii^in?>tthiC (#9 0) . aiJ[^gP2 9SCJ:i3« 

^*^iEist*s«itH5n (#9 2) . c(oimwmiicm-rs 
f,^xm.^Mm^Tt>H^ (#9 4) . sfc. tfitasnfc 

B#H) (#9 6). 

[0131] m^>x. ^stifcnmf^mmicm-^^^x 
fem*o«^*^Tbns (#98). wMsaz 3 -cko 

ilipttiit®^2 IrtOM^f-^'^ifflmStl. MtCC© 

(#100). ^Lx. C(Dfem*©iii«7'-^{c 

-Pt,^-C2;^:©jE*S<tf=-:>**»ffi$4T. (#102), ^ 
©eHl*S**SRAM2 7©BffS©iB^^«:ism3ns 
(#104). 

[0132] &^<D2rX<OiEmit^-'i'(ORAM2 7 
>1 9©aifPK:J:f)fe<seffl*iJ§m$ti-ri>5*>S*5*J« 

ansti (# 1 0 6) , mmm*ii^snxi.>tiu (# i 

0 6T?YES) , SJiife©fe*0)?iJCC*jWSfe^355ig:3e 

(# 1 08) . c©t^. as^si 

^ftisas 1 7 xit^mm r o n J ©^^KJ&Jtrfcns, * 

fc. fe^AiJgTj^SntrC^^cWtltf (# 1 0 6-CN 
O) . S^fe©fe«S«{C*jW5feffiffl*!jg^3n (#1 

10), c©<t^. e^st^a^i 

7 -ctjfefiera r 0 f f J ©«7j^*5tf 

[0 13 3]-7J. f7'#8 8r. SifiiAiJi^sn 
■CC>^cl?n« (#8 8-CNO) . X'5=-5r:7'#9 0~# 1 
04*i'i.>:/L', ±^©feS2|s:© 2 ;^iC©]Ea{b7'- :Ji 

[0134] ±5E©cfc^tc. fe^ia*- K{c*jl,»-C«. 
7^7*;Uh7Kf >2 0*ijSfP34^S<i:. SS^n/cSfC 
*fO-C, BtKSS*Sn-Ct,»SfeS*©IIj«7'-^ (R. 
G, B©feRS^©ia«7'-:J?) Riyt2^>:©IEjtl'fb7'-5« 

0^2>XojE*g^b7'-f (7'7*;l/Mi) 36ita^3*aS. 

tc*tL-r« affiffl©s5ex«f^K^*ifft>n4. as/c. * 
^3nfc&m*©2^>c©iEa{bf=-^'*istffis. 

C©»tBfii<!:BX'3iA*nfcili»T^-if<bAiSPf««:X 

[0135] H3 3CCR0. '^'B 2 "C, JSiJ*- 

F*i|S:^3n-Cl,»S± (#5 2-CYES) . m^X. iy 
+ 'y ^ > 9 © u y -XSf^K: J: 0 }S^^*«fi7ivS tir 
(#5 6) . «^Sfg/TV$nT(,» 
^j:W4t,(* (#5 6-CNO) , ::^7- f >''# 5 2 tcM^J . « 
^m'krj<itiX\.^Z>t {#5 6-CYES) . MKfe^iE 
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mti?> (#5 8) . 

[0 13 6] K+j.^>h-=&- K*5s93e3nxt,>^cwn 
5 8-cNo) . m-^<D^MSB<Dim*mt)h.%, -r^c 

[0 13 7}-:^. K + ai^> h*-F*iS:^3nTt,» 
iT,« (#5 8-CYES) . S-r> jeStS:^:^ ^ f 5^ 1 5 

iiSnS (#6 2) . il»Ja®gB2 5 3&5K+:x 

- ^ *5fe«»lIgB 2 5 5 CClft^S n€> (#64). 
C0l3 8]^c»-r. ifflitgps 0«:<i:»)1S3f{!ti3SS*s«^ 

mSnSti^K (#6 6) , fflTOgP2 9K<j:"5t^!^ft 20 
m^ffi^m^ti (#6 8). C©«P¥(*IS8l{cS-:5<,»-t: 

]^*iijgi5*nTbti-& (#7 0) . */t, ^imsn/cts^f 

H) iOSiftSSn-S (#7 2). 
[0139] ^l^-C. iS3£3nfcSfflMfflHii(cS-:J#Ii 
^g|52 3 -CM^itOJl^AitTtJn (#74) , ^©titfS 
Slli'p-CIX 0 ii* titcmi^^- 5f S 3 5 {CS^T 7 n - 

1- - h K:fieo-ciiifiiS{mgi52 5 -cffSoeffliEais** 
?f*3nfcf^ (#76) . H D*- K 1 0 fctasasns 

(#7 8 ) . -eLT. cniCj;»3 ltS?©Ja^*ii^Tb. 30 

[0140] ^msEmmvimf-riyt. *-r. TiSfttis 
^gC2 5 4-Ciii^S^^y 2 5 3 nfcia^7=-^» 

(#12 0) o iiitS-^*';2 5 itc^sn/c 

m^r'-'i'ilfim 1 X?fi^2 5 2 r ^ Xfii^jSOiffi 
*lAj:3nfcm. T«&^«L/»»^2 5 3rJifBT«Ftt^: 

©ef(&gi5»*-#icefeK:^-i-sjaa) 3!)i^Tb4a^> 

(#122). 40 
[0141] gSl^r. fe*ljm2 5 5<DiE«{tiaS@88 
2 5 5 arSfiSsy^r'J 2 5 1 tiC^m^tifcmi^T'-i' ^ 

tli> (#124). ifc. mmS!i2 5 50»aiSgCfe 
25 5b-CjllS^*y2 5 UCtSiW$nfcBi^-r-^?: 

^> (#126). nee. e*iJ)5lJSB2 5 SODJfjySg^HIK 
2 5 5 c-C®ffey^ >; 2 5 1 iCt&tfi^^tlftmiSif'-'i'i 

m (-'<5?->vi.^>e^(CJ;S''<5»->ISISSA!^) *s?f 50 



t^na (# 1 2 8 ) , ^LT. fe*IJSIJS|J2 5 5©fe*lJSIl 
111882 5 5 dr. 2^^©iEM{tf-if. ffifaT*- i?SJ>* 

(a 1 5 ~0 1 8#fi8) =&ffll>T±^©fe*lJglJ*S{C<fc 
<DSill^f4ScDfe*i]J3i|*^tf*5nS (#128), 
[0142] i^l>r. *«IJSffliESP2 5 6 -C. SmiJ^ 

(# 1 3 2 ) . 112 y XvS*gB2 5 7t?. fefflSlIf'- 

^^n/cSi (#257). fea^g|12 5 sr. feflJ^Uf^- 

^f) ASSfSOST^- f (^J^SlSSnfcR. Cx. R<Ofe 
JiSi^cDiSllST'-f (f=-7*;^Hi) X»^ii!iSrS^ 
snfcR. G, BCDfe^oiii^fef'-iJ') «:gfftS<i 
(#136). {:n{CJ:DfelSiEil!S«rif^7 0. 

[0143] ±fa©J: ^K, :*:il*6©Ji^^T{*. R. 
G. B©afiS;^<Diii«-f=-4f©2;XOlSmfiiK>Ffr'5iE 

[0 144] ±f^SS©jfJSI-e«. 
[0145] 

[^B^©?»*] jy±SiBJ0fcJ:5K:. 2|s:#fe?8K:j:n«. 
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